The Neurocentral Synchondrosis (NCS) is a physis in the spine located at the junction of the pedicle and vertebral body. It is considered important in the growth of the both the vertebral body and the posterior arch. Under normal conditions, symmetric growth occurs bilaterally at each NCS resulting in normal spine growth without deformity. It may be hypothesized that an asymmetric disturbance of the NCS would result in relative excess growth on the unaffected side and may lead to both coronal and axial plane deformity. The purposes of this study are to perform epiphysiodesis of the NCS using unilateral single or double transpedicular screws producing idiopathic-like scoliosis in a growing pig model, to correlate scoliotic curve magnitude with degree of NCS closure.
closure was strongly correlated with the scoliotic curve magnitude with the equation y = 1.04 + 0.084 x (P=0.001).
Discussion: This study demonstrated that 1) the scoliosis with rotational deformity was produced with hemiepiphyseodesis of the NCS in a growing animal model; 2) no spinal stenosis is created; 3) asymmetric growth of the unaffected pedicle produces the deformity; and 4) the amount of the NCS closure correlates with scoliotic deformity. More NCS closure would result in greater scoliotic deformity. In conclusions, unilateral pedicle screw fixation crossing the NCS in a growing pig model produces asymmetric growth of the NCS to create scoliosis with the convexity on the side of screw fixation. Unilateral double pedicle screw provided more epiphysiodesis of the NCS to consistently produce a structural curve. This strategy may have some future role in the treatment of very young patients with early onset spinal deformity.
References: 1. Beguiristain JL, et al. Experimental Scoliosis by Epiphysiodesis in Pigs. International Orthopaedic 1980; 3: 317-21. Transverse section of a vertebra in the control group shows that right and left NCS were open (A); the screw side NCS had 50% closure in single screw group (B); and screw side NCS was 100% closure and asymmetric growth in the double screw group (C).
